Simulated Aeromedical Evacuation Exacerbates Experimental Brain Injury.
Aeromedical evacuation, an important component in the care of many patients with traumatic brain injury (TBI), particularly in war zones, exposes them to prolonged periods of hypobaria. The effects of such exposure on pathophysiological changes and outcome after TBI are largely unexplored. The objective of this study was to investigate whether prolonged hypobaria in rats subjected to TBI alters behavioral and histological outcomes. Adult male Sprague-Dawley rats underwent fluid percussion induced injury at 1.5-1.9 atmospheres of pressure. The effects of hypobaric exposure (6 h duration; equivalent to 0.75 atmospheres) at 6, 24, and 72 h, or 7 days after TBI were evaluated with regard to sensorimotor, cognitive, and histological changes. Additional groups were evaluated to determine the effects of two hypobaric exposures after TBI, representing primary simulated aeromedical evacuation (6 h duration at 24 h after injury) and secondary evacuation (10 h duration at 72 h after injury), as well as the effects of 100% inspired oxygen concentrations during simulated evacuation. Hypobaric exposure up to 7 days after injury significantly worsened cognitive deficits, hippocampal neuronal loss, and microglial/astrocyte activation in comparison with injured controls not exposed to hypobaria. Hyperoxia during hypobaric exposure or two exposures to prolonged hypobaric conditions further exacerbated spatial memory deficits. These findings indicate that exposure to prolonged hypobaria up to 7 days after TBI, even while maintaining physiological oxygen concentration, worsens long-term cognitive function and neuroinflammation. Multiple exposures or use of 100% oxygen further exacerbates these pathophysiological effects.